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Definition
Lord Donaldson defined viability as the point
when a child can breathe either naturally or
with the aid of a ventilator.1 Fetuses of 14
weeks gestation can be born with a heartbeat
and may gasp, but cannot sustain life. Live
birth is therefore an invalid indicator of
viability. Viability is perhaps better defined as
the ability both to live and to grow and
develop 'normally'.2 Normality is a very
imprecise term. Baby K, an anencephalic,
remains alive and is growing after several
years on a ventilator, although she has not
developed any skills at all.3 Most would agree
that her existence is not worthwhile and her
total lack of development renders her non-
viable using the definition of Dunn and
Stirrat.2 Even here, however, the hope of a
miracle has persuaded the courts to order
continuation of life sustaining treatment. Few
cases are as clearcut as this and there is often
conflict about the quality of life; the parents
ofThomas Creedon felt that his lack of devel-
opment was such that his life was not worth
living,4 but it remains to be seen whether a
British court would have sanctioned the with-
drawal of his gastrostomy feeds.

In perinatology difficult quality of life judg-
ments are common. A pure sanctity of life
philosophy is not held by many parents,
neonatologists, or nurses. Often this judg-
ment involves a pregnancy which threatens to
end very early. After 27 weeks gestation intact
survival exceeds 50%, whereas intact survival
has been reported in only a few children
delivered at 22 weeks. I will use the term
marginal viability to refer to the period
between 23+0 and 26+6 weeks of pregnancy.
The live birth of such an infant occurs twice
in every thousand deliveries. This neonatal
emergency is therefore about as common as
the birth of a severely asphyxiated infant at
term. The prognosis for the group as a whole
is similar to that of severe hypoxic ischaemic
encephalopathy, in that 50% of the babies die
and 50% of the survivors are handicapped.
There is often some warning, however, of
very preterm birth and this allows for plan-
ning regarding the place and mode of
delivery, and time for consultation with the
parents. In this review I aim to provide some
guidance which the reader can adapt to
develop a local protocol. Midwives and junior
doctors particularly welcome clear written

guidelines in this difficult area, although
further senior input is obviously essential at
the time.

Immediate management ofthreatened
delivery at 23-26 weeks of gestation
The management of a mother who is threaten-
ing to deliver during this period should initially
involve every effort to delay the birth. The
chance of survival improves by 2% a day
during this period of gestation. Consideration
should be given to transfer to a perinatal centre
with experience in the care of very premature
infants, so that the pregnancy can be managed
by an obstetrician with a perinatal interest and
an experienced neonatologist. Their attitude to
antenatal steroids, mode of delivery, tocolysis
and intrapartum antibiotics may be more
aggressive because of a wider experience, and
this may partly explain the variation in out-
come seen between centres. Experience is also
valuable in knowing when to stop. Milligan
found a noticeable difference in outcome
within a single centre according to whether or
not the obstetrician adopted a passive or active
attitude.5 Antenatal steroids should be used as
there is evidence that they are effective in this
group. There is no evidence that caesarean sec-
tion confers benefit, although analysis of the
published work is difficult because large num-
bers of deliveries are carried out this way. A
team approach to perinatal management is
vital and requires leadership. Failure of com-
munication at the top can lead to paradoxes
such as an inexperienced or unavailable neona-
tologist when the obstetricians have just
carried out a caesarean section purely for fetal
reasons, or the delivery of a bruised, acidotic,
immature fetus after a prolonged unmonitored
labour with untreated maternal chorio-
amnionitis, whose parents are anticipating a
good outcome from neonatal intensive care.

Prenatal counselling for parents
There are those who take the view that the
prognosis is improving so fast that it is impos-
sible to give an accurate picture to parents
whose baby is about to deliver at 23-26 weeks
of gestation, pointing out that only recently 28
weeks was considered the limit of viability. A
trend to improved outcome has certainly been
reported by several authors reporting results
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Table 1 Summary ofpublished data reporting survival by gestational age, babies born 1977-93

Gestational age (weeks)
Year of

Place birth 23 24 25 26 Reference

Royal Women's, Melbourne,
Australia 1977-82 2/27 7% (1-24) 11/54 20% (10-33) 36/80 45% (33-57) 6Kitchen, 1985

Queen's, Melbourne, Australia 1977-84 2/28 7%/(0-23) 13/40 32% (19-49) 11/44 25% (13-40) 35/62 56% (43-69) 7Yu, 1986
Ontario, Canada 1979-82 1/7 14% (0-58) 9/23 39% (19-61) 28/44 67% (48-78) 34/45 76% (60-87) 5Milligan, 1984
Novia Scotia, Canada 1980-82 0/7 0% (0-41) 1/10 10% (0-44) 5/13 38% (13-68) 6/13 46% (19-75) 8Nwaesi, 1987
Liverpool, UK 1982-93 7/27 26% (11-46) 30/84 36% (25-47) 62/134 46% (38-55) 80/180* 44% (37-52) 9Cooke, *1994 and

personal communication
Ontario, Canada 1982-87 12/55 22% (12-35) 49/114 43% (34-52) 109/175 62% (55-70) 152/223 68% (62-74) 10Whyte, 1993
Cleveland, USA 1982-88 3/37 8% (2-22) 8/51 16% (7-29) 42/80 52% (41-64) 52/82 63% (52-74) " Hack, 1989
Maine, USA 1982-92 31/114* not included in totals 57/100 57% (47-67) 62/96 65% (54-74) 12Philips, 1995
Haifa, Israel 1982-86 5/40 12% (4-27) 2/27 7% (0-24) 8/19 42% (20-67) 13Weissman, 1989
Northern region, UK 1983 2/19 10% (1-33) 7/22 32% (14-55) 13/27 48% (29-68) 1415Wariyar, 1989 a and b
Holland 1983 0/19* not included in totals 7/48 15% (6-28) 29/77 38% (27-49) 16Veerlove-Vanhorick,

1988
Vancouver, Canada 1983-89 9/32 28% (14-47) 46/87 52% (42-64) 88/143 62% (54-70) 111/170 65% (58-72) 17Synnes, 1994
Oxford, UK 1984-86 5/60** not included in totals 10/45 22% (11-37) 32/66 48% (36-61) 18Johnson, 1993
Copenhagen, Denmark 1984-87 0/3 0% (0-71) 7/8 87% (47-100) 18/40 45% (30-61) '9Eg-Andersen, 1989
Tokyo, Japan 1984-90 3/7 43% (10-82) 14/15 93% (68-99) 17/20 85% (62-97) 21/25 84% (64-96) 20Nishida, 1993
Scotdand, UK 1985 0/6 0% (0-46) 1/21 4% (0-24) 6/32 19% (7-36) 29/61 48% (35-61) 21Working group, 1990
Leiden, Holland 1985-87 3/4 75% (19-99) 7/14 50% (23-77) 6/10 60% (26-88) 22Ruys, 1989
Dusseldorf, Germany 1986 0/2 0% (0-84) 0/3 0% (0-70) 2/5 40% (5-85) 3/17 18% (26-88) 21Working group, 1990
North Carolina, USA 1986-88 1/10 10% (0-44) 9/25 36% (18-57) 24/30 80% (61-92) 23Wood, 1989
Minneapolis, USA 1986-90 12/32 37% (21-56) 28/75 37% (26-49) 54/90 60% (50-70) 72/113 64% (55-73) 24Ferrara, 1994
Cambridge, UK 1985-92 2/9 22% (3-60) 13/28 46% (27-66) 26/55 47% (33-61) 43/80 54% (42-65) Unpublished
Baltimore, USA 1988-91 6/40 15% (6-30) 19/34 56% (38-72) 31/39 79% (63-90) 25Allen, 1993
Detroit, USA 1988-91 2/28 7% (1-23) 13/40 32% (19-50) 11/44 25% (13-40) 35/62 56% (43-69) 26Holtrop, 1994
North Carolina, USA 1989-91 0/21 0% (0-16) 5/11 46% (17-77) 14/22 64% (41-83) 18/25 72% (51-88) 27KatZ, 1993
Trent region, UK 1991-93 1/37 3% (0-14) 27/95 28% (20-39) 38/104 36% (27-46) 73/132 55% (47-64) 28Bohin, 1995
Totals (%) 59/375 289/834 661/1387 992/1735
95 CI of per cent 16% (12-19) 35% (31-38) 48% (45-50) 57% (55-60)

from large cohorts spanning a decade or more,
but none of these reports is from geographical
populations and the overall impression (table
1) is that the changes are not dramatic and are
overshadowed by the differences between
hospitals. My own view is that information
which is as up to date as possible should be
made available to parents and used as a basis
for talking with them, and that they should be
fully informed of the risk of serious handicap in
the survivors. For this purpose I have sum-
marised the published reports which give
survival and neurological outcome by each
week of gestational age for babies born since
1977 in tables 1-3 and fig 1. It should be
emphasised to parents that these data are a
crude outline, and that once the baby is born
other factors will immediately influence the
chance of intact survival. The predictions
depend on the baby being born alive, as very
few authors report the stillbirth rate at these
low gestational ages.14 These factors include
the condition of the baby at delivery, the race
and sex of the child, and later on the presence
or absence of a major intracranial lesion, severe
lung disease, or retinopathy of prematurity.
New information regarding 'minor' problems

such as school failure is published almost daily,
although the total number of infants followed
up is still remarkably small. As Escobar said:
'Our ability to assess and report the outcome of
surviving very low birthweight infants has
lagged behind our willingness to resuscitate
them'.29 The prospect of a normal survivor is
only about one in 20 at 23 weeks, and at this
gestation if the child lives it is more likely to be
handicapped than not. At 24 weeks the normal
and abnormal survivors are just about in
balance, and after this time the odds are in
favour of a normal survivor. Allen et al 25 used
similar data to argue that intensive care should
be an optional choice for parents of children
born at 23 and 24 weeks of gestation, but that
intensive care should be offered to babies born
at more than 25 weeks. So far society and the
law have accepted non-treatment of handi-
capped newborns when the decision has been
made with the knowledge that the child faced a
very poor quality of life, although there are
potential difficulties when extrapolation is
made to the case of preterm infants at birth
who are not certain to become brain damaged.
In the case of Baby J, who was preterm with
hydrocephalus, Lord Justice Taylor stated: 'I

Table 2 Summary ofnumbers ofnormal survivors/total survivors by gestational age, babies born late 1970s to early 1990s

Gestational age (weeks)
Year of

Place birth 23 24 25 26 Reference

Queen's, Melbourne, Australia 1977-84 1/2 11/13 3/11 26/35 7Yu, 1986
Royal Women's, Melbourne, Australia 1977-82 1/2 2/6 13/21 6Kitchen, 1985
Liverpool, UK 1980-93 3/27 22/84 48/134 50/73* 9Cooke, personal communication and *1994
Ontario, Canada 1982-87 6/12 20/49 65/109 105/152 10Whyte, 1993
Northern region, UK 1983 1/1 3/6 8/12 '5Wariyar, 1989
Vancouver, Canada 1983-89 3/9 27/43 52/77 17Synnes et al, 1994
Oxford, UK 1984-86 1/5* 0/9 3/31 18Johnson, 1993
Copenhagen, Denmark 1984-87 0 5/ 16/18 '9Eg-Andersen, 1989
Minneapolis, USA 1986-90 5/12 20/28 38/54 49/72 24Ferrara. 1994
Cambridge, UK 1985-92 0/2 9/13 16/27 28/43 Unpublished
Totals (%) 18/64 111/233 232/440 298/457
95% CI 28% (18-41) 48% (41-54) 53% (48-57) 65% (61-70)

*Not included in totals.
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Table 3 Summary of number ofhandicapped children/total survivors by gestational age, babies bom late 1970s to early 1990s

Gestational age
Year of

Place birth 23 24 25 26 Reference

Queen's, Melbourne, Australia 1977-84 1/2 (n=27) 2/13 (n=40) 5/11 (n=43) 9/35 (n=58) 7Yu, 1986
Royal Women's, Melbourne,

Australia 1977-82 1/2 (n= 16) 3/6 (n=32) 3/21 (n=45) 6Kitchen, 1985
Ontario, Canada 1979-82 0/1 (n=7) 3/8 (n=23) 4/27 (n=44) 3/27 (n=45) 5Milligan, 1984
Novia Scotia, Canada 0/1 (n=10) 3/5 (n= 13) 0/6 (n= 13) 8Nwaesi, 1987
Liverpool, UK 1980-93 3/8 (n=64) 12/46 (n= 111) 16/73 (n= 180) 9Cooke, 1994
Haifa, Israel 1982-86 2/5 (n=40) 1/2 (n=27) 2/8 (n= 19) 13Weissman, 1989
Northern region, UK 1983 0/1 (n= 19) 2/6 (n=23) 2/12 (n=27) '5Wariyar, 1989
Vancouver, Canada 1983-89 6/9 (n=32) 16/43 (n=87) 25/77 (n= 143) '7Synnes, 1994
Oxford, UK 1984-86 4/5 (n=60)* 6/9 (n=45) 12/31 (n=66) 18Johnson, 1993
Copenhagen, Denmark 1984-87 2/7 (n=8) 2/18 (n=40) 19Eg-Andersen,

1989
Minneapolis, USA 1986-90 7/12 (n=32) 8/28 (n=75) 16/54 (n=90) 23/2 (n= 113) 24Ferrara, 1994
Cambridge, UK 1985-92 2/2 (n=9) 3/13 (n=28) 8/27 (n=55) 10/43 (n=80) Unpublished
Leiden, Holland 1985-87 2/3 (n=4) 0/7 (n= 14) 2/6 (n=10) 22Ruys, 1989
Total (n=) 16/26 (n= 107) 48/125 (n=406) 87/284 (n=648) 84/352 (n=696)
[%]95% CI [620/%]: 41-80 [38%]: 30-47 [310/%]: 25-36 [240/o]: 20-28

*Not included in totals.

consider that the correct approach is for the
court to judge the quality of life the child
would have to endure if given the treatment
and decide whether in all circumstances such a
life would be so afflicted as to be intolerable to
the child. I say to that child because the test
should not be whether the life would be toler-
able to the decider. The test must be whether
the child in question, if capable of exercising
sound judgment, would consider the life toler-
able'.30 In the same summing up he said:
'where the child is terminally ill the court will
not require treatment to prolong life; but
where, at the other extreme, the child is
severely handicapped, although not intolerably
so, and treatment for a discrete condition can
enable life to continue for an appreciable
period, albeit subject to that severe handicap,
the treatment should be given'. Based on these
considerations, if there has been no time for
discussion with the parents the best course of
action is to attempt to resuscitate all live born
babies of 23 weeks gestation and above. It is
reasonable not to attempt to resuscitate at 22
weeks, and in a case tested in a Scottish court,
the judge ruled that it was not the duty of the
doctor to resuscitate a non-viable infant.31

Management at delivery
Having spoken with the parents beforehand,
the most senior paediatrician available should
be present at the delivery and a second experi-
enced pair of hands is essential. Ideally a plan
of action will have been talked through with
the parents and the midwife. It is wise to

Figure 1 Histogram
showing percentage of
survivors at each
gestational age between 23
and 26 weels. Blocks are
divided into survivors who
are normal or with minor
handicap, and those with a
major neurodevelopmental
handicap.
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emphasise that the plan may have to be
changed due to unexpected circumstances and
that if possible these changes will be discussed
at the time, or at least as soon as the emergency
allows. The situation where the baby is larger
and more vigorous or smaller than expected
should be planned for; weighing the baby at
delivery can help decision making as survival is
still very rare below 500 g. Even if the parents
have requested that everything be done things
may not go according to plan and a second
experienced person can prove invaluable in
supporting and explaining events which will
live long in the parents' minds. Two different
cases illustrate the point. The first was a 23
week gestational age baby whose parents were
desperate for everything to be done. However,
at delivery the child was floppy, apnoeic, and
pale with a heart rate of 20 beats a minute.
He responded poorly to resuscitative efforts,
including blood transfusion, external cardiac
massage, and bicarbonate treatment. At 25
minutes of age, still in the delivery room, he
had just begun to gasp but the pH was only
6-7. I was able to spend much of the time at
the parents' bedside explaining events while
they could see full resuscitation continuing. By
25 minutes his prospect of normal survival,
always low, was zero. We agreed that to trans-
fer him to the neonatal intensive care unit
would be futile and he was given to his parents
to die in their arms. Their state of mind
months later was vastly different from that of a
couple who had requested transfer from
another hospital in order to give their baby the
best chance, but whose baby girl had delivered
rapidly after arrival without time for coun-
selling or a paediatrician to be present. Her
parents felt bitter and angry for several years
after her death following 48 hours of intensive
care and chose to deliver their next child at
another hospital.

Is full cardiopulmonary resuscitation
appropriate for infants ofmarginal
viability?
The brief case histories outlined serve as a
reminder that the outcome after full cardio-
pulmonary resuscitation (CPR) in the delivery
suite for very preterm infants is appalling.
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Three of five infants of less than 28 weeks
gestation who were given adrenaline and
bicarbonate during initial resuscitation in
Manchester died and both survivors were
handicapped.32 All the very low birthweight
infants who required more than one resuscita-
tive attempt in Oklahoma died.33 There were
only two normal survivors among the 11 very
low birthweight infants who were given full
CPR with drugs, external cardiac massage, and
adrenaline in Cambridge during the years
1989-93. All six infants of birthweight <750 g
who were given full CPR in Ottowa during
1989-92 died,34 and there were no survivors
either after more than 30 minutes of CPR in a
study of very low birthweight infants.35 There
is some evidence that the commonly recom-
mended intravenous dose of adrenaline (10
pucg/kg) is inadequate, although it seems
unlikely that adoption of the larger dose of 250
,ucg/kg will alter these poor results. More accu-
rate information is needed on this topic, and
may be forthcoming from the Confidential
Enquiry into Stillbirths and Deaths in Infancy or
the current UK (EPICure) study of very pre-
mature infants.

Ethics of non-intervention, rights ofthe
baby and the parents
Before using this information for counselling,
paediatricians need to ponder for themselves -
it is always easy to agree to try to save life but
what line of action should they take if the
parents refuse resuscitation at 26 weeks? What
are the rights of the fetus at this gestation, who
has an evens chance of intact survival? In recent
years the courts have ascribed increasing rights
to the fetus, even to requiring caesarean section
against the mother's wishes.36 What should the
neonatologist do if, having agreed not to
resuscitate at 24 weeks, the baby is born active,
with a cry and a good heart rate? Alternatively,
if the parents want everything done are they
prepared to use full CPR in infants of marginal
viability given the poor results? Parents might
choose options in their own best interests rather
than the child's, trying to avoid a poor outcome
at all costs, but overriding their wishes will lead
to conflict and affect the child's quality of life if
they reject him/her.

Aftercare and continued counselling
Prior frank discussion and provision of
accurate information can only help later if a
brain injury, short gut, or severe lung disease
worsens the prognosis. Fortunately, most
deaths occur rapidly but the long 'tail' hides
much misery and considerable costs, both
emotional and financial.

Conclusion
The management of delivery at 23-26 weeks of
gestation involves difficult choices for both
parents and perinatal physicians. The current
state of knowledge permits only a crude
assessment of prognosis, and is sufficiently
incomplete to mean that access to intensive care

should not be denied these infants. I consider
that it is reasonable to offer not to resuscitate
babies of 23 and 24 weeks gestational age, and
to execute this plan if the parents agree and the
baby is born in poor condition. I would try to
discourage parents of a fetus who was to be
delivered at 22 weeks gestation from seeking
active treatment, and I would try to encourage
them at 25 and 26 weeks, although I would
make it clear that I was prepared to withdraw
treatment later if the likelihood of severe neuro-
logical disability became more than 90°/o. There
are those who will feel that to follow this course
of action will inhibit progress, but in view of the
burden of care which handicapped infants place
on their families and the distress caused by
death after months of intensive care, it seems
essential to have the parents' informed consent
before embarking on treatment, and their co-
operation during it. Full CPR may be inappro-
priate for very low birthweight infants but more
information is urgently needed. Management
could be helped if in the future outcomes were
reported by days of gestation, the sex of the
infant was always included in research reports,
and more attention was paid to describing the
initial condition, antenatal treatment with-
drawal of care policies and events in the delivery
room.
I thank Dr Alun Elias-Jones for help with the legal aspects of
this article, and my junior staff for constructive criticism.
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